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[ Abs trac t ] 
[Purpose] 

To provide an image reading device capable of 
accurately detecting a black stripe caused by stains 
in an optical system by a method wherein when a 
meaningful pixel is detected continuously at one 
position on all the fast-scanning lines within one 
page of an original, the pixel is acknowledged as a 
black stripe . 
[Constitution] 

A logical sum P of binar ization information is 
calculated by a logical sum calculation part 26 for 
every pixel placed on the same positions on each of 
the fas t - scanning lines within one page of an 
original, and when the logical sum P where the 
meaningful pixels are acknowledged at the same 
positions in all lines is calculated, the meaningful 
pixel is acknowledged by a black stripe detecting 
part 24 as a black stripe and a control part 21 is 
informed of the occurrence of the black stripe. 
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[What Is Claimed Is) 
[Claim 1] 

An image reading device comprising; an optical 
reading part for reading image information by a unit 
of pixel on a line in a fas t - scanning direction 
while an original is being transferred page by page 
in a slow-scanning direction; and an image 
processing part for binarizing the read image 
information by a unit of pixel into a meaningful 
pixel or a meaningless pixel, characterized in that 
there are provided a logical sum calculating part 
for calculating a logical sum of binarization 
information per certain pixels placed at the same 
positions on each of the f a s t - s c an n i n g lines within 
the one page of the original; and a black stripe 
detecting part for, when the logical sum 
acknowledging the meaningful pixels at the same 
positions of all the lines is calculated, detecting 
the meaningful pixels as a black stripe . 
[Claim 21 

The image reading device according to claim 1, 
characterized in that there is provided a second 
black stripe detecting part for, when the logical 
sum acknowledging the meaningful pixels at the same 
positions on the f a s t ~ s c a nn i n g line over a plurality 
of pages is calculated, detecting the meaningful 
pixels as a black stripe. 
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[Claim 3] 

The image reading device according to claim 1 
or claim 2, characterized in that there is provided 
informing means for informing occurrence of a black 
stripe when the black stripe is detected and 
informing an external unit of its position. 
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[0004] 

[Problems to be Solved by the Invention] 

However, such an image reading device of the 
related art described above shows that a cause of 
occurrence of the black stripe lies not in a 
relation between the adjoining pixels but in stains 
in an optical system, so that accurate detection of 
the black stripe is not quite possible. In view of 
this fact, the invention according to claim 1 aims 
at providing an image reading device in which the 
black stripe caused by a stain in an optical system 
can be detected accurately by acknowledging it as a 
black stripe when the meaningful pixels are 
continuously detected at. the same positions on all 
the fast-scanning lines within one page of an 
original . 
t 0 0 0 5 J 

In addition, the invention according to 
above aims at providing the image reading dev 
which the black stripes detected only in one 
are acknowledged over a plurality of pages an 
reliability in detection of the black stripe 
improved by acknowledging it as a black strip 
common with each of the pages when the meanin 
pixels are detected at the same positions on 
f a s t - s c a nn i n g lines over a plurality of pages 
Further, the invention according to claim 3 a 
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providing the image reading device for advising the 
need for cleaning or the like in an optical system 
and performing early elimination of the black 
stripes by informing an operator of the detected 
black stripes . 



[0 014] 

In this case, some characteristic components of 
the preferred embodiment according to claim 1 of the 
invention will be described. A black stripe 
detecting part 24 detects a black stripe of an 
original image read by the optical reading part 11 
and this includes a dummy thresh binarization 
circuit 25 independent on a binarization processing 
part of the image processing part 20, and a logical 
sum calculating part 26 for calculating a logical 
sura of the image binarization data. The dummy thresh 
binarization circuit 25 performs simple binarization 
of the image data by a fixed thresh value {dummy 
thresh value), and this point is necessarily 
different from the binarization processing part of 
the image processing part 20 that makes the thresh 
value variable. Further, in the preferred embodiment, 
although the dummy thresh binarization circuit 25 
has been exclusively arranged for the black stripe 
detecting part 24, it is also possible to apply the 
binarization processing part of the image processing 
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part 20 for i t . 
[0015 J 

The logical sum calculating part 26 calculates 
the logical sum of the binarized image data and its 
constitution of the preferred embodiment is shown in 
Fig. 2(a). In Fig. 2(a), a line buffer 31 for the 
read binary data is a line buffer for storing binary 
data of (m) pixels in compliance with one scanning 
line, for example, and then the binary data read by 
the optical reading part 11 is stored in sequence in 
a unit of line. The line buffer 32 for previous data 
is used for storing the logical sum data calculated 
by the previous time, and a logical sum of the data 
and the data in the buffer 31 is calculated for 
every pixel by a AND gate group 33. The calculated 
logical sum data is stored in the line buffer 34 for 
the logical sum data, and at the same time the data 
is transferred to the line buffer 32 for previous 
data and applied to logical sum calculation with 
next-line reading data. 
[ 0016 ] 

As shown in Fig. 2(b), repeating such logical 
sum calculation as above in sequence causes the 
logical sum data P of the binarization information 
to be calculated for certain pixels placed at the 
same positions on each of the f a s t - s c a n n i n g lines in 
one page of the original with the optical reading 
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[0020] 

Next, its action will be described. Fig. 3 is a 
flowchart for indicating one preferred embodiment of 
the original reading operation in a facsimile device 
shown in Fig. 1. At first, when the original reading 
operation for transmission is instructed (a step SI), 
although the original set at the optical reading 
part 11 is read, some of the image data from CCD 19 
is outputted to the image processing part 20 and the 
rest of the image data is outputted to the dummy 
thresh binarization circuit 25 of the black stripe 
detecting part 24. The data is binarized (white and 
black data formation) for every one line by a pseudo 
thresh level in the dummy thresh binarization 
circuit 25 and stored in a line buffer 31 for read 
binary data of the logical sum calculating part 26 
(step S2). Then, the logical sum data is stored in 



8 



£14-1 1—22 ; 7 : 0 0 RM ; 



; 046580249 1 



# 46/ 82 



the line buffer 34 the logical sum data in reference 
to the output from the AND gate group 33 (step S3). 
[0021] 

Although the image data is read in a unit of 
line every time the original is transferred, it is 
assumed in the preferred embodiment that, as 
described above, after the first line is read, at 
first the logical sum with the data at the second 
line is calculated. Referring to Fig. 2(a) as one 
example, the second pixels from the left side are 
black at the first line and the second line, and "1" 
{a black pixel) is left in the line buffer 34 for 
the logical sum . 
[0022] 

Then, it is checked whether or not the original 
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pixel, i.e. "1" (step S5). If the black stripe 
formed of impurities or the like as shown in Fig. 5 
is generated, the black data goes on in the slow- 
scanning direction, so that the logical sum after 
reading the final line also becomes w i " and it can 
be acknowledged that the black pixels are in 
continuous (black stripes). In Pig. 2(b), the black 
stripes are acknowledged on 8-th, 9-th and (m-l)-th 
lines . 
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Fig . 1 

11: Optical reading part 
20: image processing part 
21 : Control part 



22; Plotter 



23: Operation display part 

24: Black stripe detecting part 

25: Dummy thresh binarization circuit 

26: Logical sum calculation part 

2 M^r^ & : Image binary data 
H ij :r ~ ^ : Previous data 



Logical sum 



27: Second black stripe detecting part 
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Fig. 1 
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